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Neurosteroids in the brain neuron: biosynthesis, 
action and medicinal impact on neurodegenerative 
disease 

Tsutsui, Kazuyoshi; Mellon, Synthia H. 
Laboratory of Brain Science, Faculty of Integrated 
Arts and Sciences, Hiroshima University, 
Higashi-Hiroshima, 739-8521, Japan 

Central Nervous System Agents in Medicinal Chemistry 
(2006), 6(1), 73-82 
CODEN: CNSAC3; ISSN: 1871-5249 
Bentham Science Publishers Ltd. 
Journal; General Review 
English 

A review. The brain has traditionally been considered to be a target site 
of peripheral steroid hormones. By contrast, new findings over the past 
decade have shown that the brain itself also has the capability of forming 
steroids de novo from cholesterol, the so-called "neurosteroids". To 
understand neurosteroid action in the brain, data on the regio- and 
temporal-specific synthesis of neurosteroids are needed. Recently the 
Purkinje cell, a cerebellar neuron, has been identified as a major site 
for neurosteroid formation in the brain. Since this discovery, diverse 
actions of neurosteroids are becoming clear. The rat Purkinje cell 
actively synthesizes progesterone and 3a, 5a- 
tetrahydroprogesterone (allopregnanolone) de novo from 
cholesterol during neonatal life, when cerebellar cortical formation 
occurs. Estrogen formation in this neuron may also occur in the neonate. 
Both progesterone and estradiol promote dendritic growth, spinogenesis and 
synaptogenesis via each cognate nuclear receptor in Purkinje neurons. We 



AUTHOR (S) 
CORPORATE 



SOURCE 



PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
AB 



have used the Niemann-Pick type C (NP-C) mouse as a model for 
understanding neurosteroid action in the brain. NP-C is an autosomal 
recessive, childhood neurodegenerative disease characterized by defective 
intracellular cholesterol trafficking, resulting in Purkinje cell 
degeneration, as well as neuronal degeneration in other regions. Brains 
from adult NP-C mice contain less allopregnanolone than 
wild-type brain. Administration of allopregnanolone to neonatal 
NP-C mice increases Purkinje cell survival and delays 
neurodegeneration . Thus neurosteroid replacement therapy appears 
to be useful in ameliorating progression of the disease. Here we 
summarize the advances made in our understanding of the biosynthesis and 
actions of neurosteroids in the brain neuron. This review also describes 
medicinal impact of neurosteroids on neurodegenerative disease. 
REFERENCE COUNT: 98 THERE ARE 98 CITED REFERENCES AVAILABLE FOR THIS 
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CAPLUS COPYRIGHT 2006 ACS on STN 
2004 : 558673 CAPLUS 
141: 168073 

3a, 5a-THP mediates progestins* effects to 
protect against adrenalectomy-induced cell death in 
the dentate gyrus of female and male rats 
Rhodes, Madeline E.; McCormick, Cheryl M.; Frye, 
Cheryl A. 

Department of Psychology, Social Science 220, 
University at Albany-SUNY, Albany, NY, 12222, USA 
Pharmacology, Biochemistry and Behavior (2004), 78(3), 
505-512 

CODEN: PBBHAU; ISSN: 0091-3057 
Elsevier Science Inc. 
Journal 
English 

Progestins have neuroprotective effects in several in vitro models of 
neurodegeneration and in vivo in seizure models. The extent to 
which progesterone • s in vivo protective effects may generalize to models 
not involving seizure processes and whether progesterone ' s protective 
effects are modulated by its metabolites have not been comprehensively 
investigated. The present expts. investigated the effects of progesterone 
and its metabolites, dihydryoprogesterone (DHP) and 5a-pregnan- 
3a-ol-20-one (3a,5a-THP), to protect the hippocampus 
from damage induced by adrenalectomy (ADX) . In Expts. 1 and 2, 
progesterone, DHP, or 3a, 5a-THP administration (1 mg/kg s.c.) 
to female (Experiment 1) or male (Experiment 2) rats similarly reduced the 
total number 

of ADX-induced pyknotic cells in the dentate gyrus compared with vehicle 
administration. In Experiment 3, blocking progesterone * s metabolism to 
3a, 5a-THP with coadministration of a 5a-reductase 

inhibitor, finasteride (10 mg/kg s.c), in female rats attenuated 
progesterone * s protective effects on cell death in the dentate gyrus. 
Together, these data suggest that progestins can protect against 
ADX-induced cell death and that the actions of the progesterone 
metabolite, 3a, 5a-THP, may underlie these effects. 
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Reduced progesterone metabolites protect rat 
hippocampal neurones from kainic acid excitotoxicity 
in vivo 

Ciriza, I.; Azcoitia, I.; Garcia-Segura, L. M. 

Institute Cajal, CSIC, Madrid, Spain 

Journal of Neuroendocrinology (2004), 16(1), 58-63 



CODEN: J0UNE2; ISSN: 0953-8194 
PUBLISHER: Blackwell Publishing Ltd. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The ovarian hormone progesterone is neuroprotective in some animal models 
of neurodegeneration. Progesterone actions in the brain may 
partly be mediated by the locally produced metabolites 
5a-dihydroprogesterone and 3a, 5a-tetrahydroprogesterone . 

The neuroprotective effects of these two metabolites of progesterone were 
assessed in this study. Ovariectomized Wistar rats were injected with 
kainic acid, to induce excitotoxic neuronal death in the hippocampus, and 
with different doses of 5a-dihydroprogesterone and 
3a, 5a-tetrahydroprogesterone . The number of surviving neurons in 
the hilus of the dentate gyrus of the hippocampus was assessed with the 
optical disector method. The administration of kainic acid resulted in a 
significant decrease in the number of hilar neurons and in the induction of 
vimentin expression in reactive astrocytes, a sign of neural damage. Low 
doses of 5a-dihydroprogesterone (0.25 and 0.5 mg/kg body weight, b.w.) 
prevented the loss of hilar neurons and the appearance of vimentin 
immunoreactivity in astrocytes. Higher doses (1-2 mg/kg b.w.) were not 
neuroprotective. By contrast, low doses of 3a, 5a- 

tetrahydroprogesterone (0.25-1 mg/kg b.w.) were unable to protect the 
hilus from kainic acid while higher doses (2-4 mg/kg b.w.) were 
protective. The different optimal neuroprotective doses of 
5a-dihydroprogesterone and 3a, 5a-tetrahydroprogesterone 
suggest that these two steroids may protect neurons using different 
mechanisms. The neuroprotective effects of 3a, 5a- 

tetrahydroprogesterone may be exerted by the inhibition of neuronal 
activity via the GABAA receptor. This latter possibility is supported by 
the observation that 3p, 5a-tetrahydroprogesterone, an isomer of 
3a, 5a-tetrahydroprogesterone that does not bind to GABAA 
receptor, was not neuroprotective. In summary, the authors' findings 
suggest that progesterone neuroprotective effects may be, at least in 
part, mediated by its reduced metabolites 5a-dihydroprogesterone and 
3a, 5a-tetrahydroprogesterone . 
REFERENCE COUNT: 67 THERE ARE 67 CITED REFERENCES AVAILABLE FOR THIS 
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Decreased neurosteroidogenesis in NP-C disease: Neuronal 
pathology and potential treatment. 

Griffin, L. D. [Reprint author]; Brown, C. L.; Mellon, S. 
H. 

Neurology, UCSF, San Francisco, CA, USA 

Society for Neuroscience Abstracts, (2001) Vol. 27, No, 1, 
pp. 1205. print. 

Meeting Info. : 31st Annual Meeting of the Society for 
Neuroscience. San Diego, California, USA. November 10-15, 
2001. 

ISSN: 0190-5295. 
Conference; (Meeting) 

Conference; Abstract; (Meeting Abstract) 
English 

Entered STN: 21 Nov 2001 
Last Updated on STN: 25 Feb 2002 
Niemann-Pick type C disease (NP-C) is a childhood neurodegenerative 
disease that is caused by mutations in the NPCl protein, a lysosomal 
protein present in astrocytes. Lack of NPCl protein results in 
cholesterol ester accumulation, and abnormal transport of cholesterol and 
other molecules within the cell. It is unclear how loss of NPCl leads to 
neurodegeneration. Among the functions of cholesterol, it is used 
for neurosteroid synthesis. Our previous data that certain neurosteroids 
promote axonal and dendritic growth in neocortical neuronal cultures 
suggested that altered neurosteroidogenesis may result in abnormal 
neuronal development. We used a mouse model of NP-C to study the 
neurosteroid synthesis in different brain regions. Our data indicate that 
adult NP-C mouse brains contain much less of the neurosteroid pregnenolone 
than do normal Balb/c mice. At 9 wks, we detected region-specific 
decreases in P450scc, 5alphareductase, and 3alphaHSD activities. Brains 
from these mice synthesize 10% as much allopregnanolone as their 
age-matched littermate controls. Differences are also seen prior to 
symptom onset. There is gross neuronal loss throughout the brain; in the 
cerebellum, there is loss of virtually all Purkinje cells by 60d. 
P450SCC, 3betaHSD, and 5alpha-reductase expression are significantly 
reduced in the regions in which they are normally expressed. Replacement 
of allopregnanolone to NP-C mice leads to partial amelioration 



of the disease, coincident with enhanced neurosteroidogenic enzyme 
expression and cell survival. Our data suggest that decreased 
neurosteroidogenesis may contribute to the neuronal pathology, and that 
timed replacement of specific neurosteroids ameliorates this loss. 
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AB The invention provides methods for conferring a neuroprotective effect on 
a population of cells in a subject following a traumatic 
injury to the central nervous system. Specifically, the methods 
of the invention provide for the administration of a progestin or 
progestin metabolite following a traumatic brain injury. The progestin or 
progestin metabolite is administered at therapeutically effective concns . 
that produce a neuroprotective effect (i.e., a decrease in the loss of 
neuronal activity) and reduces and/or prevents the various physiol. events 
leading to neurodegeneration, such as, cerebral edema and the 
immune/inflammatory response. 
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AB Recent clinical trials in hormone therapy (HT) for women approaching or 
past menopause have been disappointing. Most women who have been taking 
conjugated equine estrogens combined with synthetic progestins have been 
encouraged to stop these supplements because of increased health risks. 
The results of the clinical trials may be accurate about the risks 
associated with the synthetic compounds and combinations, but the data do 
not reflect what might have been the case if 17ap-estradiol had been 
tested with natural progesterone instead of synthetic medrosyprogesterone 
acetate. For the most part, in almost all work on HT, estrogens have been 
given the primary focus despite the fact that progesterone has important 
properties that can enhance the repair of nenrodegenerative and 
traumatic injuries to the central nervous system. This 
article reviews some of those properties and discusses the evidence 
suggesting that, if HT is to be reconsidered, progesterone should be given 
more attention as a potent neurotrophic agent that may play an important 
role in reducing or preventing motor, cognitive, and sensory impairments 
that can accompany senescence in both males and females. .COPYRGT. 2005 
New York Academy of Sciences. 
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Estrogen and progesterone are often thought of as steroid hormones that 
strongly influence reproductive and maternal behaviours. However, the 
steroids are now showing considerable promise as neuroprotective and 
neuroregenerative agents in stroke and traumatic brain injuries. 
Collectively, these two hormones have been reported to reduce the 
consequences of the injury cascade by enhancing anti-oxidant mechanisms, 
reducing excitotoxicity : altering glutamate receptor activity, reducing 
immune inflammation, providing neurotrophic support, stimulating axonal 
remyelinization and enhancing synaptogenesis and dendritic arborization. 
Estrogen has often been tried as a prophylactic treatment in females for 
ischemic brain injury, while progesterone has, thus far, been given as a 
post-injury treatment for both male and female subjects with acute, 
ischemic and traumatic injuries of the brain and 

spinal cord. This review compares and evaluates estrogen and progesterone 
as neuroactive agents in the acute treatment of brain damage caused by 
stroke and trauma. 
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AB Steroid derivs. of formula I [R, Rl = H, etc.; R2 = OH, NCS, etc.; R3 = H, 
absent; R4 H, alkyl, etc.; R5 = hydroxyalkyl , alkoxyalkyl, (substituted) 
C. tplbond.CH, COCH2N3, C0CH2Br, COMe, etc.] are prepared that act on the 
y-aminobutyric acid receptor-chloride ionophore (GR) complex and 
their applications to induce anesthesia, in the treatment of stress, 
anxiety, PMS, PND, and seizures such as those caused by epilepsy, to 
ameliorate or prevent the attacks of anxiety, muscle tension, and 
depression common with patients suffering from central 
nervous system abnormalities. The present invention 

also includes formulations which consist of one or more of the compds . of 
formula I. Thus, II was prepared and hac EC50 of 5.9 nM against GABAA 
receptor . 
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AB A method of screening for nonsteroidal neuropsychiatric agents includes 

determining the ability of a candidate nonsteroidal agent to selectively 

regulate or alter the central nervous system 

content and/or bioavailability of an endogenous neuroactive steroid. In 
particular, the method includes determining the ability of the agent to 
selectively regulate a rate-limiting step in the biocontrol of the 
bioavailable amount of an endogenous neuroactive steroid, wherein the 
rate-limiting step may be either a step in biosynthesis of an endogenous 
neuroactive steroid, e.g. allopregnanolone , or a step in the 
biodegrdn. of such an endogenous neuroactive steroid. Alternatively, the 
method may include determining the ability of a candidate agent in selectively 
regulating the rate of reuptake of an endogenous neuroactive steroid by 
neurons or glial cells. 
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AB Steroid compds . possessing a hydrogen donor in 3p position, either in 

the form of a hydroxy- or a sulfate group, function as efficient blockers 
of the 3a-hydroxy-pregnane-steroid action and thus have utility as 
therapeutic substances for the prevention and/or treatment of steroid 
related CNS disorders. Treatment methods based on the administration of 
these substances are disclosed, and these substances either alone or in 
combination are also suggested for the manufacture of pharmaceuticals for the 
treatment of many specific steroid induced CNS disorders. 
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AB 3a-Hydroxysteroid dehydrogenase (I) plays a central role in the 

metabolism and action of steroid hormones and neurosteroids (steroids 

synthesized in the central nervous system) . 

The high-resolution structure of human I crystallized in complex with cofactor 

NADP is determined by x-ray diffraction. The crystals have rhombohedral space 

group symmetry and a unit cell with dimensions a = b = c = 108.5 A, 

a=p=y=85.1°. The enzyme core is formed by 

an a/p barrel with a cylindrical core of eight parallel 

p-strands surrounded by eight a-helixes which run anti-parallel 

to the p-sheet. This barrel is formed by repeating the 

p/a unit eight times with two deviations: (1) an addnl . helix 

exists between p-strand 7 and helix 8 of the barrel; and (2) a second 

helix exists between helix 8 and the C-terminal region. Furthermore, the 

3-dimensional structure of active site and cof actor-binding site is determined 

The structure coordinates of the enzyme may be used to design and select 

novel classes of modulators to human I, Rational drug design, NMR 

screening methods, in silico Gold Docking, mol. replacement, and in vitro 

functional assays are provided to identify inhibitors of I. 
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The use of epiallopregnanolone (3p-hydroxy-5a-pregnan-20-one) 
for the treatment of steroid induced mood disorders and CNS disorders is 
disclosed. Further, the use of epiallopregnanolone for the manufacture of 
pharmaceuticals is disclosed, together with an list of symptoms suitable 
for treatment with epiallopregnanolone. 
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AB Novel steroid derivs . , such as I [R5 = CH(OR6)R7, C . tplbond. C-aryl, 

C.tplbond.CCH(OR6)R7, C . tplbond . CC0R8 , COCH2N3, C0CH2Br, COMe, etc.; R6 = 
H, alkyl, alkenyl, alkynyl; R7 = allene, alkynyl, etc.; R8 = H, alkyl, 
alkenyl, arylalkyl, aryl], were prepared for use as y-aminobutyric 
acid receptor (GABAA) agonists for pharmaceutical use in the treatment of 
patients suffering from central nervous system 

abnormalities, such as stress, anxiety, PMS, PND, and seizures such as 
those caused by epilepsy, to ameliorate or prevent the attacks of anxiety, 
muscle tension, and depression, and to induce anesthesia. Thus, silylated 
carboxaldehyde II {R = SiPh2CMe3, R5 = CHO) was reacted with CBr4 using 
Ph3Ph in CH2C12 to give II {R = SiPh2CMe3, R5 = CH:CBr2) in 93% yield 
which was, in turn, treated with TBAF in THF to give II (R = H, R5 = 
C. tplbond. CBr) in 70% yield. The prepared neurosteroids were assayed for 
their ability to enhance the binding of [ 3H] -Flunitrazepam to the 
benzodiazepinesite in rat brain GBR enriched synaptosomal preparation 
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AB The invention provides methods for conferring a neuroprotective effect on 
a population of cells in a subject following a traumatic injury to the 
central nervous system. Specifically, the 

methods of the invention provide for the administration of a progestin or 
progestin metabolite following a traumatic brain injury. The progestin or 
progestin metabolite is administered at therapeutically effective concns . 
that produce a neuroprotective effect (i.e., a decrease in the loss of 
neuronal activity) and reduces and/or prevents the various physiol. events 
leading to neurodegeneration, such as, cerebral edema and the 
immune/inflammatory response . 
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Circulating levels of allopregnanolone , an 
anticonvulsant metabolite of progesterone, in women 
with partial epilepsy in the postcritical phase 
Galli, Renato; Luisi, Michele; Pizzanelli, Chiara; 
Monteleone, Patrizia; Casarosa, Elena; ludice, 
Alfonso; Murri, Luigi 

Department of Neuroscience , Section of Neurology, 
Endocrine Research Unit, C.N.R., University of Pisa, 
Pisa, Italy 

Epilepsia (2001), 42(2), 216-219 
CODEN: EPILAK; ISSN: 0013-9580 
Blackwell Science, Inc. 
Journal 
English 

Purpose: Several lines of evidence indicate that there exists a relation 
between ovarian hormones and epilepsy. Estrogens decrease seizure 
threshold and increase brain excitability, whereas progesterone has an 
inhibitory effect and reduces epileptiform activity. Recently 
considerable interest has turned to neuroactive steroids, a group of 
progesterone metabolites, as endogenous modulators of excitability of the 
central nervous system (CNS) . Their ability 

to alter neuronal firing rapidly occurs through interaction with 
y-aminobutyric acid (GABA) A receptor complex. In a previous 
experience, serum allopregnanolone ( 3a-OH-5a-pregnan- 

20-one) levels were measured in 15 women with partial epilepsy in the 

intercrit. phase, and no significant differences were found between 

patients and control subjects. Methods: To find out if there are changes 

in serum allopregnanolone levels after epileptic seizure, blood 

samples were drawn immediately, 15 min, and 6 h after a seizure in 7 

fertile females with partial epilepsy. Results: The most interesting 

finding is that allopregnanolone increases in serum during the 

first 15 min after partial seizures (p < 0.05) and decreases after 6 h. 

Conclusions: These data are consistent with a role for 

allopregnanolone in the control of neuronal excitability and 

seizures . 
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Stress and neuroactive steroids 

Barbaccia, Maria Luisa; Serra, Mariangela; Purdy, 
Robert H.; Biggio, Giovanni 
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Vergata", Rome, 00133, Italy 
International Review of Neurobiology (2001), 
46 (Neurosteroids and Brain Function), 243-272 
CODEN: IRNEAE; ISSN: 0074-7742 
Academic Press 
Journal; General Review 
English 

A review, with .apprx.120 refs. The discovery that the endogenous steroid 
derivs. 3a-hydroxy-5a-pregnan-20-one ( allopregnanolone 
, or 3a, 5a-TH PROG) and 3a, 21-dihydroxy-5a-pregnan- 
20-one (allotetrahydrodeoxycorticosterone, or 3a, 5a-TH DOC) 
elicit marked anxiolytic and anti-stress effects and selectively 
facilitate GABA-mediated neurotransmission in the central 
nervous system has provided new perspectives for our 
understanding of the physiol. and neurobiol . of stress and anxiety. 
Evidence indicating that various stressful conditions that downregulate 
GABAergic transmission and induce anxiety-like states also induce marked 
increases in the plasma and brain concns. of these neuroactive steroids 
has led to the view that stress, neurosteroids, and the function of GABAA 
receptors are intimately related. Changes in the brain concns. of 
neurosteroids may play an important role in the modulation of emotional 
state as well as in the homeostatic mechanisms that counteract the 
neuronal overexcitation elicited by acute stress. Indeed, neurosteroids 
not only interact directly with GABAA receptors but also regulate the 
expression of genes that encode subunits of this receptor complex. This 
chapter summarizes observations from our labs, and others, suggesting that 
neurosteroids and GABAergic transmission are important contributors to the 
changes in emotional state induced by environmental stress. (c) 2001 
Academic Press. 
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Pre-menstrual steroids 
Smith, S. S. 

Department of Physiology and Pharmacology, SUNY Health 

Science Center at Brooklyn, Brooklyn, NY, 11203, USA 

Cellular and Molecular Life Sciences (2001), 

58(9), 1263-1275 

CODEN: CMLSFI; ISSN: 1420-682X 

Birkhaeuser Verlag 

Journal; General Review 

English 
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Effects of CRH and ACTH administration on plasma and 
brain neurosteroid levels 
Torres, J. M.; Ruiz, E.; Ortega, E. 
Department of Biochemistry and Molecular Biology, 
Faculty of Medicine, University of Granada, Granada, 
18012, Spain 

Neurochemical Research (2001), 26(5), 
555-558 

CODEN: NEREDZ; ISSN: 0364-3190 
Kluwer Academic/Plenum Publishers 
Journal 
English 

The 3a-hydroxy ring A-reduced metabolite of progesterone, 
3a-hydroxy-5a-pregnan-20-one ( allopregnanolone ) is 

among the most potent known ligands of the gamma aminobutyric acid (GABA) 
receptor, designated GABA-A, in the central nervous 

system. The authors determined by RIA serum levels of progesterone 
(PROG) , 5-a-dihydroprogesterone (DHP) and allopregnanolone 
in male and female rats after corticotropin releasing hormone (CRH) and 
ACTH hormone (ACTH) administration. Allopregnanolone was 

undetectable in plasma and brain of control males but detectable in plasma 
and brain of males injected with CRH and ACTH and of control and similarly 
treated females. Allopregnanolone increased in the plasma and 
brain after CRH and ACTH administration in all cases. The data 
demonstrate that the administration of CRH plus ACTH results in a rapid 
increase of the neuroactive steroid allopregnanolone in the 
brain of males and females to levels known to modulate GABA-A receptor 
function. Thus, stress could regulate neurosteroid biosynthesis via the 
hormones ACTH and CRH. 
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Sensitivity of synaptic GABAA receptors to allosteric 
modulators in hippocampal oriens-alveus interneurons 
Patenaude, Christian; Nurse, Suzanne; Lacaille, 
Jean-Claude 

Centre de recherche en sciences neurologiques and 
Departement de physiologie, Universite de Montreal, 
Montreal, QC, H3C 3J7, Can. 

Synapse (New York, NY, United States) (2001 
), 41(1), 29-39 

CODEN: SYNAET; ISSN: 0887-4476 
Wiley-Liss, Inc. 
Journal 
English 

GABAA receptors are heteropentamers that are heterogeneously distributed 
at different synapses in the central nervous 

system. Although the modulation of GABAA receptors received much 
attention in hippocampal pyramidal cells, information is scarce regarding 
the Pharmacol, of these receptors in inhibitory interneurons. The authors 
investigated the pharmacol . properties of GABAA-mediated miniature 
inhibitory postsynaptic currents (mlPSCs) using whole-cell voltage clamp 
recordings in two morphol . identified types of hippocampal CAl 
interneurons, horizontal and vertical cells of stratum oriens-alveus. The 
neg. modulators zinc (200 loM) and furosemide (600 \jM) significantly 
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decreased the amplitude of mlPSCs. Benzodiazepine agonists also produced 
significant effects: 10 ^iM Zolpidem increased the amplitude, rise time, 
and decay time constant (decay t) of mlPSCs, whereas 10 joM 
f lunitrazepam affected similarly the amplitude and decay t, but not 
the rise time. The neurosteroid allopregnanolone (10 ^M) 
prolonged the decay t of mlPSCs. Since these modulators act on 
different GABAA receptor subunits, this pharmacol. profile suggests that 
GABAA receptors at spontaneously active inhibitory synapses onto vertical 
and horizontal interneurons are heterogeneous and formed by coassembly of 
different combinations of subunits (al-5pi-3yl-3 ) . 
Furthermore, these synaptic GABAA receptors appear in large part 
Pharmacol, similar to those of pyramidal cells. 
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AB Baits containing Na monof luoroacetate (1080) are commonly used in New Zealand 
during feral pest control operations. However, each year, a number of 
domestic dogs are unintentionally killed during these control operations, 
and a suitable antidote to 1080 intoxication is required. The primary 
toxic mechanism of 1080 is well known. However, as with other pathologies 
where energy deprivation is the main effect of intoxication, the cascade 
of effects that arises from this primary mechanism is complex. At 
present, putative antidotes for 1080 are generally unable to address the 
primary mechanism of intoxication but such agents may be able to control 
the cascade of secondary effects, which can result during intoxication. 
Part of the reason for this is that targeting the cascade can provide a 
longer window of time for antidote success. We have undertaken studies 
that identified some of the central nervous 

system (CNS) and systemic pathophysiol . cascades caused by 1080 
intoxication. Using this information we designed antidotes, on the basis 
of preventing different steps in this cascade. In the chicken model 
targeting systemic changes, in particular reducing effects of nitric oxide 
derivs. generated in cardiac muscle, proved successful in reducing 
fatality associated with 1080. In rats and sheep, targeting the CNS with a 
number of compds . including: glutamate; calcium and dopamine antagonists; 
gamma amino butyric acid agonists, and astressin-like compds. reduced 
fatalities. However, to be successful in the rat and sheep model a given 
antidote needed to move quickly from systemic circulation across the blood 
brain barrier and into the CNS. The work also suggests ways in which 
specific biomarkers of 1080 exposure may be developed with respect to 
different species. 
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Portland Alcohol Research Center, Department of 
Behavioral Neuroscience, Oregon Health Sciences 
University, Portland, OR, 97201, USA 
Pharmacology, Biochemistry and Behavior (2000 
), 67(4), 709-717 
CODEN: PBBHAU; ISSN: 0091-3057 
Elsevier Science Inc. 
Journal 
English 

Allopregnanolone ( 3a-hydroxy-5a-pregnan-20-one) is 
an endogenously derived metabolite of progesterone, and a potent pos . 
modulator of GABAA receptors. A withdrawal syndrome, characterized by 
central nervous system (CNS) 

hyperexcitability, has been demonstrated following abrupt discontinuation 
of high progesterone levels in rats, which was due in part to altered 
levels of allopregnanolone. The purpose of the present study 
was to determine if a single administration of pregnanolone or 
allopregnanolone could produce an acute withdrawal response in 
mice selected for susceptibility (Withdrawal Seizure-Prone, WSP) or 
resistance (Withdrawal Seizure-Resistant, WSR) to ethanol withdrawal 
convulsions, WSP mice administered 75 mg/kg pregnanolone showed a 
significant increase in handling-induced convulsion (HIC) scores over a 
25-h testing period. In contrast, HIC scores in WSR mice were negligible 
after acute administration of 25, 50, 75, or 100 mg/kg pregnanolone. WSP 
mice also showed a similar increase in HIC after withdrawal from 75 mg/kg 
allopregnanolone. This effect was evident at both the 10-h and 
25-h overall withdrawal severity assessment. These results demonstrate 
that neuroactive steroids can elicit an acute withdrawal response similar 
to that of other pos. modulators of GABAA receptors in WSP mice, 
supporting the notion that a common set of genes underlie acute and 
chronic withdrawal severity from multiple agents with depressant effects 
on the central nervous system. 
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Effects of estradiol and raloxifene analog on brain, 
adrenal and serum allopregnanolone content 
in fertile and ovariectomi zed female rats 
Genazzani, Andrea R. ; Bernardi, Francesca; Stomati, 
Massimo; Monteleone, Patrizia; Luisi, Stefano; Rubino, 
Silvia; Farzati, Angelo; Casarosa, Elena; Luisi, 
Michele; Petraglia, Felice 

Department of Reproductive Medicine and Child 
Development, Division of Obstetrics and Gynecology, 
University of Pisa, Pisa, 1-56100, Italy 
Neuroendocrinology (2000), 72(3), 162-170 
CODEN: NUNDAJ; ISSN: 0028-3835 
S. Karger AG 
Journal 
English 

Allopregnanolone is a neuroactive steroid synthesized in rat 
gonads, adrenal cortex, and central nervous 

system. It has been suggested that sex steroid hormones might 
influence allopregnanolone concns . but no clear data have ever 
been reported. The aim of the present study was to investigate the 
effects of administration of 17p-estradiol (17p-E2), the 
raloxifene analog LY-117018 or their combination on 
allopregnanolone levels in fertile and ovariectomized (OVX) rats. 
Thirteen groups of 12 Wistar female rats each received either 17p-E2 
(0.1 or 1 yxg/day) or LY-117018 (25, 250, and 1250 ng/day) , or 
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17P-E2 1 i^g/day plus LY-117018: 25, 250, and 1250 [ig/day for 14 

days. The rats were then sacrificed and allopregnanolone 

content was assessed in the hypothalamus, hippocampus, pituitary, 

adrenals, and serum. Ovariectomy determined a significant decrease in 

allopregnanolone content in the hypothalamus, hippocampus, 

pituitary, and serum, while increasing it in the adrenals (p < 0.01). In 

OVX rats, the administration of either 17p-E2 or LY-117018 restored 

ovariectomy-induced allopregnanolone changes. The 

administration of LY-117018 in addition to 17p-E2 to OVX animals 

suppressed the increase in allopregnanolone levels determined by 

17p-E2 in the hippocampus, hypothalamus, and pituitary, but not in 

the adrenals and serum. In fertile rats, the administration of LY-117018 

reproduced the effects of ovariectomy. This study shows that the 

raloxifene analog LY-117018 has an estrogen-like action on the 

central nervous system of OVX rats when 

administered alone, while it acts as an antiestrogen in the presence of 
17P-E2, both in OVX animals treated with 17p-E2 and in fertile 
rats. A different effect was observed in the adrenal glands. The mechanism 
of action of this compound has still to be clarified. 
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AB A review with 57 refs.,. Estrogen, progestagens and androgens are able to 
modulate several brain functions. Receptors for gonadal steroids have 
been identified in several brain areas: amygdala, hippocampus, cortex, 
basal forebrain, cerebellum, locus ceruleus, midbrain rafe nuclei, glial 
cells, pituitary gland, hypothalamus and central gray matter. The 
mechanism of action of sex steroids at this level is similar to that observed 
in the peripheral target organs, including both genomic and non-genomic 
effects. The increased use of sex steroid hormone derivative therapies has 
lead to study of the biochem. and metabolic properties of the different 
progestin mols. available in hormonal therapies. In particular, exptl . 
and clin. studies focused the attention of researchers on interactions 
between estrogens and progestins in the neuroendocrine control of the 
brain functions and its clin. implications. Moreover, steroids are also 
synthesized de novo in the brain or may be derived from the conversion of 
blood-borne precursors, suggesting that the brain is also a source of 
steroids, named neurosteroids . Neurosteroids exert non-classical rapid 
actions as allosteric agonists of y-aminobutyric acid receptor A 
(GABAA) and also modulate classic neurotransmitters in the brain. In 
addition, progesterone derivs . , e.g., pregnanolone, and 3a 5a-0H 
THP (allopregnanolone) are synthesized de novo by astrocytes and 
oligodendrocites starting from cholesterol. Physiol, or pathol . 
modifications of the synthesis and release of neurosteroids play a 
relevant role in the control of brain function. 
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Serum allopregnanolone levels in pregnant 
women: changes during pregnancy, at delivery, and in 
hypertensive patients 

Luisi, S.; Petraglia, F.; Benedetto, C; Nappi, R. E.; 
Bernardi, F.; Fadalti, M.; Reis, F. M.; Luisi, M. ; 
Genazzani, A. R. 

Department of Reproductive Medicine and Child 
Development, Section of Gynecology and Obstetrics, 
University of Pisa, Pisa, Italy 

Journal of Clinical Endocrinology and Metabolism ( 
2000), 85(7), 2429-2433 
CODEN: JCEMAZ; ISSN: 0021-972X 
Endocrine Society 
Journal 
English 

Allopregnanolone is a neuroactive steroid measurable in 
peripheral circulation. The aim of the present study was to investigate 
the presence and the possible changes in serum allopregnanolone 
and progesterone levels in pregnant women during gestation, at delivery, 
and in patients with chronic hypertension, with or without superimposed 
preeclampsia. We also evaluated allopregnanolone in cord blood. 
Three groups of pregnant women were studied: (1) healthy controls followed 
longitudinally throughout gestation (n = 14); (2) at vaginal or cesarean 
delivery (n = 66); and (3) with chronic hypertension (n = 12), with (n = 
7) or without (n = 5) superimposed preeclampsia. Allopregnanolone 
and progesterone levels were measured in maternal and cord serum by RIA. 
In healthy pregnant women, serum allopregnanolone and 

progesterone levels progressively increased throughout gestation. Whereas 

no changes were found at vaginal delivery, serum allopregnanolone 

and progesterone levels were significantly lower at delivery by emergency. 

cesarean section (P < 0.01). Umbilical cord serum 

allopregnanolone and progesterone levels in emergency cesarean 

were significantly lower than those found at vaginal delivery (P < 0.01). 

Patients with chronic hypertension, with or without superimposed severe 

preeclampsia, showed serum allopregnanolone levels significantly 

higher than those of healthy women at the same gestational age (P < 0.01). 

In conclusion, maternal serum allopregnanolone levels increased 

during normal gestation were lower in women who underwent emergency 

cesarean and higher in patients with chronic hypertension, with or without 

preeclampsia. Because allopregnanolone is active on the 

central nervous system and in the control of 

systemic blood pressure, an involvement of this neurosteroid in the 
adaptive processes induced by pregnancy is suggested. 
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Comparison of the neurophysiological effects of 
allopregnanolone and ethanol in rats 

Slawecki, C. J.; Walpole, T.; Purdy, R. H.; Ehlers, C. 
L. 

Department of Neuropharmacology, The Scripps Research 
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351-359 
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AB Rationale: The central nervous system 

actions of allopregnanolone (3a-hydroxy-5a-pregnan- 

20-one) and ethanol are at least partially mediated by modulation of 
y-aminobutyric acid (GABA) -A receptors. Although ethanol and 
allopregnanolone have similar behavioral effects, their 
macro-electrophysiol . profiles have not been directly compared. 
Objective: The purpose of this study was to compare the effects of 
allopregnanolone and ethanol on the EEG (EEG) and event-related 
potentials (ERPs) . Methods: Male Wistar rats were implanted with cortical 
and amygdalar electrodes. The rats were then administered 
allopregnanolone (0.0-10 mg/kg) , ethanol (0.0-1.0 g/kg) , or a 
combination of the two before recording. Results: 
Allopregnanolone and ethanol had similar effects on ERPs. When 
administered alone, both decreased cortical Pl-Nl ERP amplitude by 25-50% 
and Nl amplitude in the amygdala by 75-80%. Combined administration of 
ethanol (0.50 g/kg) and allopregnanolone (5.0 mg/kg) , doses 
which were ineffective alone, decreased Nl amplitude in the amygdala by 
60%. Allopregnanolone and ethanol had dissimilar EEG effects. 
Allopregnanolone increased high frequency power in the cortex and 
amygdala by 25-30%. Ethanol decreased cortical and amygdalar power in the 
same high frequency bands by 25-45%. Allopregnanolone, but not 
ethanol, also shifted cortical frequency in the 32- to 50-Hz band. 
Combined administration of allopregnanolone and ethanol had no 
effect on EEG power but enhanced allopregnanolone ' s effect on 
cortical frequency. Conclusions: These data suggest that 
allopregnanolone ' s macro-electrophysiol. profile resembles 
barbiturates and benzodiazepines more than ethanol. Further, the 
interactions of allopregnanolone and ethanol appear complex, 
with multiple effects observed (enhancement or reversal) depending on the 
neurophysiol . variable assessed. 
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Characterisation of GABAA receptors in fetal, 
and adult ovine brain: region and age related 
and the effects of allopregnanolone 
Crossley, K. J.; Walker, D. W.; Beart, P. M.; 
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Elsevier Science Ltd. 
Journal 
English 

Progesterone metabolites acting via GABAA receptors suppress 
central nervous system (CNS) activity. The 

aim of the present study was to examine binding characteristics of GABAA 
receptors in fetal, newborn and adult sheep brains using [35S]TBPS, and to 
determine the effects of allopregnanolone on this binding. Receptor 
affinity (KD) and d.. (BMAX) in the brainstem were not different in fetal, 
newborn (1-2 days old) and adult brains. In the hypothalamus KD and BMAX 
increased significantly in the fetus between 85 and 128 days gestation, 
and were then similar to postnatal and adult values. In the frontal 
cortex KD and BMAX increased progressively between 85 days and term 
(.apprx.147 days gestation), and were then not different from postnatal 
and adult values. The Ki values for the GABAA receptor antagonist 
picrotoxin was similar at all ages. Allopregnanolone inhibited 
[35S]TBPS binding in the presence of 5 ^iM GABA, but enhanced binding in 
the absence of GABA, These results show that (i), functional GABAA 



receptors are present in the fetal brain from at least 85 days gestation; 
(ii), 3a-pregnane steroids modify receptor affinity in the late 
gestation fetal brain; and (iii) there are region-specific changes in 
GABAA receptor binding parameters. Steroid modulation of the GABAA 
receptor in the fetal brain is likely to influence fetal CNS activity in 
late gestation. 
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The neurosteroid allopregnanolone modulates 
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Virgin, ovariectomi zed rats exposed to 2 wk of sequential estradiol (E2) 
and progesterone (P) followed by P withdrawal have increased hypothalamic 
oxytocin (OT) mRNA and peptide levels relative to sham-treated animals. 
This increase is prevented if P is sustained. In the central 
nervous system, P is metabolized to the neurosteroid 
allopregnanolone ( 3a-hydroxy-5a-pregnan-20-one) , which 
exerts effects by acting as a pos . allosteric modulator of GABAA 
receptor/Cl--channel complexes. In the present study, ovariectomized rats 
that received sequential E2 and P for 2 wk followed by P withdrawal were 
administered allopregnanolone at the time of P withdrawal. 
Hypothalamic and plasma allopregnanolone concns . , serum E2 and P 
concns . , and hypothalamic OT mRNA levels were measured at death. 
Steroid-induced increases in OT mRNA were attenuated in animals treated 
with allopregnanolone at the time of P withdrawal. The results 
suggest that allopregnanolone plays an important modulatory role 
in steroid-mediated increases in hypothalamic OT. 
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present study was to determine the developmental pattern of 
tabolism in rat brain and spinal cord from embryonic day 13 
rinatal period. A marked decrease in the 5a-reduction of 



progesterone in brain cortex was observed between E13 and postnatal day 5 

(P5) . Isopregnanolone was the predominant isomer in E13 in both cortex 

and spinal cord and its synthesis diminished gradually, while the concentration 

of allopregnanolone did not change significantly during 

development. The placental tissue was able to synthesize the 3a and 

3p isomers in E13, E16 and E19 embryos with allopregnanolone 

being the major metabolite in all the samples. We conclude that embryonic 

central nervous system tissues are able to 

synthesize neurosteroids at least from stage E13 and that they are 
developmentally regulated. 
REFERENCE COUNT: 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L13 ANSWER 22 OF 94 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 1999:746730 CAPLUS 

DOCUMENT NUMBER: 132:73803 

TITLE: Sex-Dependent Behavioral Effects of the Neurosteroid 

Allopregnanolone (3a,5a-THP) in 

Neonatal and Adult Rats after Postnatal Stress 
AUTHOR(S): Zimmerberg, B.; Rackow, S. H.; George-Friedman, K. P. 

CORPORATE SOURCE: Bronfman Science Center, Department of Psychology, 

Williams College, Williamstown, MA, USA 
SOURCE: Pharmacology, Biochemistry and Behavior (1999 

), 64(4), 717-724 

CODEN: PBBHAU; ISSN: 0091-3057 
PUBLISHER: Elsevier Science Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The neuroactive steroid allopregnanolone ( 3a-hydroxy-5a-pregnan- 
20-one, 3a, 5a-THP) has been shown to be involved in the 
central nervous system's response to stress. 

This experiment investigated whether response to the neuroactive steroid 

allopregnanolone, a pos . modulator of the GABAA receptor, would be 

altered in neonatal or adult rats previously exposed to a chronic 

stressor-daily maternal separation during the first week of life. Subjects 

were then tested either as neonates or adults. In neonates, 

allopregnanolone decreased the number of ultrasonic vocalizations 

after brief maternal separation Previously separated subjects vocalized less 

and 

were less active than controls, but were not more sensitive to 

allopregnanolone on either measure. In adulthood, subjects with a 

prior history of maternal separation had a greater grooming response to a novel 

environment after a 10-min cold water swim test than nonsepd. subjects. 

Allopregnanolone reduced grooming, but, again, there was no 

difference due to stress history. A significant effect of gender was 

noted in the adult subjects-females were largely responsible for the 

effects reported. These results suggest that early maternal separation stress 

can produce an habituation response in neonates and a long-term 

sensitization response to later novel stress in adults. However, because 

the behavioral effects of allopregnanolone were not 

differentially influenced by this early stress history, the neuroactive 
steroid/GABAA receptor complex may not be the major mediator of these 
early stress sequela. Results indicating that females were more 
responsive to allopregnanolone than males are discussed in light 
of previous findings. 
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AB Studies were carried out to determine whether barbiturates and neurosteroids 
share common recognition sites at the GABAA receptor complex in avian CNS . 
To achieve this, differentially prepared fresh and frozen synaptic membranes 
were used. Both the barbiturate, pentobarbital, and the neurosteroid, 
3a-hydroxy-5a-pregnan-20-one, were able to stimulate GABA 
binding in both types of membranes. Stimulation differed markedly when 
both drugs were added jointly to different treated tissue. In frozen 
membranes drugs acted synergistically and were differentially displaced by 
picrotoxinin, while in fresh ones, where both compds . were inhibited by 
the convulsant, this additivity was absent. Post-freezing wash 
supernatants were collected and used as a source of putative endogenous 
factors involved in the above mentioned membrane differences. Addition of a 
high mol. weight fraction from supernatants to frozen synaptic membranes led 
to an inhibition of barbiturate and neurosteroid potentiation, as well as 
a loss of their additive effect. The authors' results indicate that GABAA 
receptor modulation by barbiturates and neurosteroids is affected by 
synaptic membrane treatment, with a common modulatory site in fresh 
membranes and sep. recognition sites after a f reeze-thawing procedure. 
There may also be endogenous factors involved in overlapping of modulatory 
sites, which would thus regulate GABAA receptor functionality by direct 
interaction with the complex. 
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AB A review, with 27 refs. The term "neurosteroids" applies to those 
steroids that are both formed in the nervous system from sterol 
precursors, and accumulate in the nervous system, at least in part, 
independently of peripheral steroidogenic glands secretion. 
Neurosteroids, that are active on the central nervous 
system include, mainly, pregnenolone (PREG), 

dehydroepiandrosterone (DHEA) and their sulfate esters (PREG-S and 
DHEA-S) , as well as the reduced metabolite of progesterone, 
3a, 5a-TH PROG also called allopregnanolone . These 

neuroactive neurosteroids alter neuronal excitability by modulating the 
activity of several neurotransmitter receptors and thus can influence 
behavior. PREG-S decreases the sleeping time in rats anesthetized with a 
barbiturate, which is consistent with its antagonist action on the GABAA 
receptor (GABAA-R) . Allopregnanolone is anxiolytic in rats 
tested in a conflict paradigm, through an interaction at a site specific 



for the benzodiazepine (BZ) receptor inverse agonist R015-4513 and/or at 
the picrotoxinin site on GABAA-R. The contribution of the amygdala, a key 
region involved in the control of anxiety, is also demonstrated for the 
anxiolytic action of allopregnanolone . An anti-aggressive 

effect of DHEA can be observed in castrated male mice who become aggressive 
in the presence of lactating females. This inhibition of aggressiveness 
by DHEA is associated to a selective decrease in the brain of PREG-S, which 
may, in turn, trigger an increase of endogenous GABAergic tone. Finally, 
cognitive performances of aged rats tested in the Morris water maze and 
the Y-maze can be correlated with individual concns . of PREG-S in the 
hippocampus, i.e poor performance in both tasks with low levels of PREG-S. 
Remarkably, the memory deficits are significantly improved, albeit 
transiently, by an intra-hippocampal injection of PREG-S in impaired aged 
rats. Promnesiant PREG-S may then reinforce some neurotransmitter systems 
that can decline with age. This brief review provides evidence of the 
Pharmacol, and physiol. correlates of neurosteroids involved in behavioral 
phenomena. However, neurobiol. mechanisms of behavioral effects of 
neurosteroids await further investigation. 
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A discussion and review with 48 refs. In the rat brain, several steroids 
can be converted by specific enzymes to either more potent compds . or to 
derivs. showing new biol. effects. One of the most studied enzyme is the 
5a-reductase {5a-R), which acts on 3-keto-A4 steroids. 

In males, testosterone is the main substrate and gives rise to the most 
potent natural androgen dihydrotestosterone . In females, progesterone is 
reduced to dihydroprogesterone , a precursor of allopregnanolone, 
a natural anxiolytic/anesthetic steroid. Other substrates are some gluco- 
and minero-corticoids . Two isoforms of the 5a-R, with limited 
degree of homol., have been cloned: 5a-R type 1 and type 2. The 
5a-R type 1 possesses low affinity for the various substrates and is 
widely distributed in the body, with the highest levels in the liver; in 
the brain, this isoform is expressed throughout life and does not appear 
to be controlled by androgens. 5a-R type 1 in the rat brain is 
mainly concentrated in myelin membranes, where it might be involved in the 
catabolism of potentially neurotoxic steroids. The 5a-R type 2 
shows high affinity for the various substrates, a peculiar pH optimum at 
acidic values and is localized in androgen-dependent structures. In the 
rat brain, the type 2 isoform is expressed at high levels only in the 
perinatal period and is controlled by androgens, at least in males. In 
adulthood, the type 2 gene appears to be specifically expressed in 
localized brain regions, like the hypothalamus and the hippocampus. The 
5a-R type 2 is present in the GTl cells, a model of LHRH-secreting 
neurons. These cells also contain the androgen receptor, which is 
probably involved in the central neg. feedback effect exerted by androgens 
on the hypothalamic-pituitary-gonadal axis. The physiol. significance of 
these and addnl. data will be discussed. 
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AB The invention provides methods for conferring a neuroprotective effect on 
a population of cells in a subject following a traumatic injury to the 
central nervous system. Specifically, the methods of the invention 
provide for the administration of a progestin or progestin metabolite 
following a traumatic brain injury. The progestin or progestin metabolite 
is administered at therapeutically effective concns. that produce a 
neuroprotective effect (i.e., a decrease in the loss of neuronal activity) 
and reduces and/or prevents the various physiol. events leading to 
neurodegeneration, such as, cerebral edema and the immune/inflammatory 
response . 



=> s CNS disorders 

L16 2931 CNS DISORDERS 

=> s L6 and L16 

L17 6 L6 AND L16 

=> dup rem L17 

PROCESSING COMPLETED FOR L17 



L18 



6 DUP REM LI 7 (0 DUPLICATES REMOVED) 



=> d 1-6 ibib abs 



L18 ANSWER 1 OF 
ACCESSION NUMBER 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE 
SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CAPLUS COPYRIGHT 2006 ACS on STN 
2006:494872 CAPLUS 
145:100655 

Action by and sensitivity to neuroactive steroids in 
menstrual cycle related CNS 
disorders 

N-Wihlbaeck, Anna-Car in; Sundstroem-Poromaa, Inger; 
Baeckstroem, Torbjoern 

Umea Neurosteroid Research Center, Department of 
Clinical Sciences, University of Umea, Umea, Swed. 
Psychopharmacology (Berlin, Germany) (2006), 186(3), 
388-401 

CODEN: PSCHDL; ISSN: 0033-3158 
Springer GmbH 
Journal; General Review 
English 

A review. Neuroactive steroids are a large group of substances having 
effect in the brain and on brain function. The steroids most studied are 
allopregnanolone (ALLO) , tetrahydrodeoxycorticosterone (THDOC) , 
pregnenolone sulfate (PS) dihydroepiandrosterone sulfate (DHEAS) , and 
estradiol (E2) . ALLO and THDOC are called gamma-aminobutyric acid (GABA) 
steroids as they are pos . modulators of the GABAA receptor in a similar 
way as benzodiazepines, barbiturates, and ale. GABA steroids not only 
have similar behavioral effects as benzodiazepines and barbiturates but, 
possibly, also similar adverse effects as well. This review aims to 
elucidate the possible role that neuroactive steroids play in the 
development of mood disorders in women. One of the most clear-cut 
examples of the interaction between mood, neuroactive steroids, and the 
GABA system is premenstrual dysphoric disorder (PMDD) , which is a cluster 
of neg. mood symptoms occurring during the luteal phase of the menstrual 
cycle in 2-6% of reproductive women. Furthermore, certain women also 
experience adverse mood effects during sequential progestin addition to 
postmenopausal estrogen treatment, which is why the role of neuroactive 
steroids in postmenopausal women is also addressed in this review. 
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AB Title compds., such as I [wherein Rl = (un) substituted (hetero) aryl , 

aralkyl, etc.; R2 = H or (un) substituted alkyl; R3, R4 = halo, alkoxy, 
nitro, etc.; R5 = (un) substituted alkyl, alkoxy, amino, etc.; m = 0-4, 
with limitations, and pharmaceutically acceptable salts, prodrugs or 
solvates thereof] were prepared as modulators of GABAA and nicotinic 
acetylcholine receptors. For instance, 2 , 2-dimethyl-l , 3-dioxane-4 , 6-dione 
underwent condensation successively with 2-chlorobenzoyl chloride in the 
presence of DMAP, propylamine, N, N-dimethylf ormamide dimethylacetal and 
4- (trifluoromethyl) aniline to give II. Several biol. assays were 
executed. Representative I showed inhibition against GABA receptor with 
IC50 of 0.01 - 0.20 ^M in the (35S)-TBPS binding assay. Therefore, the 
invented compds. and their pharmaceutical compns . are useful for the 
treatment of CNS disorders amenable to modulation of 
GABAA and nicotinic acetylcholine receptors. 
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therapeutic substances for the prevention and/or treatment of steroid 
related CNS disorders. Treatment methods based on the 
administration of these substances are disclosed, and these substances 
either alone or in combination are also suggested for the manufacture of 
pharmaceuticals for the treatment of many specific steroid induced 
CNS disorders, 
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A review. That 3a-hydroxy-5a/p-pregnane steroids (GABA 
steroids) have modulatory effects on the GABA-A receptor is well known. 
In behavioral studies in animals high exogenous dosages give concns . not 
usually reached in the brain under physiol. conditions. Animal and human 
studies show that GABA-A receptor-pos . modulators like barbiturates, 
benzodiazepines, ale, and allopregnanolone have a bimodal 
effect. In Pharmacol, concns. they are CNS depressants, anesthetic, 
antiepileptic, and anxiolytic. In low dosages and concns., reached 
endogenously, they can induce adverse emotional reactions in up to 20% of 
individuals. GABA steroids can also induce tolerance to themselves and 
similar substances, and rebound occurs at withdrawal. Menstrual 
cycle-linked disorders can be understood by the concept that they are 
caused by the action of endogenously produced GABA-steroids through 3 
mechanisms: (a) direct action, (b) tolerance induction, and (c) withdrawal 
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effect. Examples of symptoms and disorders caused by the direct action of 
GABA steroids are sedation, memory and learning disturbance, clumsiness, 
increased appetite, worsening of petit mal epilepsy, neg. mood as tension, 
irritability and depression during hormone treatments, and the 
premenstrual dysphoric disorder (PMDD) . A continuous exposure to GABA 
steroids causes tolerance, and women with PMDD are less sensitive to 
GABA-A modulators. A malfunctioning GABA-A receptor system is related to 
stress sensitivity, concentration difficulties, loss of impulse control, 
irritability, anxiety, and depression. An example of withdrawal effect is 
"catamenial epilepsy, " when seizures increase during menstruation after 
the withdrawal of GABA steroids. Similar phenomena occur at stress since 
the adrenal produce GABA steroids during stress. 
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of epiallopregnanolone for the manufacture of pharmaceuticals is disclosed, 
together with a list of symptoms suitable for treatment with 
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